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1 
This invention relates fo a socket wrench ex- 
tension device, more particuIarIy desiEned for 
use in reaching and rotating the main bearing 
nuts on diesel engine crank shafts. In the usuaI 
large diesel engine, as employed in locomotive 
work, the crank cases are accessible onIy through 
reIatively-smalI doors in the side of the crank 
case. It is exceedingly difficult to reach and 
rotate the nuts on the main bearings through 
these side doors, due to the fact there is hot 
sufficient space beIow the nuts to operate a 
conventional socket wrench, and there is hot suf- 
flcient width in the doors to swing the usual 
lever-type wrench. 
The principal Çbject of this invention is to 
provide a socket wrench extension device which 
can be readily inserted through a crank case door 
of a locomotive type diesel engine, and easiIy 
positioned over the main bearing nuts therein, 
and which can be actuated from the exterior of 
the crank case. 
Another object of the invention is to so con- 
struct the wrench extension device that the 
torque effort exerted on the external extremity 
thereof will be greatly multipIied at the wrench 
extremity thereof. 
A further object fs to provide a hlghly effi- 
cient ratcheting mechanism whereby the nuts 
may be rapidly and easily rotated in either de- 
sired direction by a simple oscillating motion at 
the outer extremity. 
Other objects and advantages reside in the de- 
rail construction of the invention, which is de- 
signed for simplicity, economy, and efficiency. 
These will become more apparent from the fol- 
Iowing description. 
In the following detaiied description of the 
invention, reference is had to the accompany- 
ing drawing which forms a part hereof. Like 
numeraIs refer to like parts in all views of the 
drawing and throughout the description. 
In the drawing: 
Fig. 1 is a top view of the improved socket 
wrench extension device; 
Fil. 9. is a vertical, longitudinal section there- 
through, taken on the line 2--2, Fig. 1; 
Fig. 3 fs a horizontal, longltudinal section, 
taken on the line 3--3, Fig. 
Fig. 4 is an enlarged, fragmentary, detail sec- 
tion, taken on the line 4--4, Fig. 
Fig. 5 is a simflarly enlarged, detaiI section, 
taken on the line 5--5, Fig. 4; and 
Fig. 6 is a fragmentary side view of the ouer 
extremity of the lmproved socket wrench exten- 
sion device. 

2 
The improved wrench is designed to present 
a reIativeIy fiat cross-section so that it may be 
readfly inserted In the llmited vertical spaces 
avaflabIe in the conventionaI locomotive diesel 
5 crank case. The wrench mechanism is enclosed 
in an elongated fiat housing |0 having a ratchet 
chamber Il adjacent ifs inner extremity. -The 
remainder of the housini 10 fs closed by means 
of a removable cover plate 12 heId in place there- 
10 on by suitabIe cap screws 13. The cap .plate 12 
is provided with a convenient carryini handIe 14 
posltioned adjacent the outer extremity of the 
 housing 10 so as to facilitate the insertion of ttie 
tnner extremity thereof into the crank case. 
15 A vertical, hoIIow power shaft 15 is jounalled 
in suitabIe anti-friction bearings 16 in the hous- 
ing l0 and in suitabIe bearings 17 in the cover 
plate 12 adjacent the outer extremity of the 
wrench. A set coIIar 18 is keyed, as indicated 
20 at 19, to the upper extremity of the power shaft 
In, and is set thereon by means of a suitable .set 
screw 20 so that the colIar wilI rotate it-as a 
unit with the shaft In. The shaft ls-provided 
with a non-circuIar wrench socket 21 for re- 
25 ceivini the pIug extremity of any suitable wrench 
device, by means of which the power shaft I  Can 
be rotated. 
The arc of ro.tatiÇn of the power shaft In is 
limited by means of a stop arm 22 which is 
3O affixed in and projects from the collar 18 so 
as to swing into contact with stop pins 23 mount- 
ed on the cover plate 12 at the limit of the 
arc of movement. 
A toothed drive pinion 24 is formed or per- 
35 manently mounted on the power shaft I§ with- 
in the housing 10 and is in constant mesh with 
the teeth of one segment of a double-segment 
intermediate gear 25. The intermediate gear 25 
is mounted on an interrnediate gear shaft 26 
40 journalled in anti-friction bearings 27 in the 
housing 10 and in similar bearings 28 in the 
cover plate 12. The teeth of the opposite seg- 
ment of the double-segment intermediate gear 
25 are in constant mesh with teeth 29 of a gear 
45 segment formed on the free extremity of an 
actuating lever arm 30. The other extremity of 
the lever arm 30 is transversally and horizon- 
tally slotted and is hingedly mounted on a re- 
movable wrench socket shaft 3 ! carrying ai 
50 upper extremity a nut socket 32 for receivingand 
engaging the faces of the nut or bolt fo be 
rotated. 
The wrench socket shaft 3| is formed with a 
pluraIity of external splines 33 which inter- 
55 mesh with spline grooves formed in a ratchet 



2,600,177 

3 
gear 4 which is mounted on the socket shaft 
| within the transverse slot in the hinged ex- 
tremity of the operating lever 30. 
The shaft 3 | is journalled in suitable ball bear- 
ings 3§ in the top of the ratchet chamber | | and 
in suitable anti-friction radial bearings 36 in the 
bottom thereof. The ratchet gear 34 moves as 
a unit with the socket shaft 3|. 
A plurality of ratchet teeh 3ï are ïormed in 
the periphery of the ratchet gear 34. The ratchet 
teeth 37 are double acting, that is, they are point- 
ed with equally and oppositely inclined sides 
forming a plurality of 90 ° V-shaped grooves in 
its periphery. 
Rotation of the ratchet gear 34 is resisted by 
means of a pointed, tubular ratchet click 38 
which is constantly urged into the notches be- 
tween the teeth 37 by means of a click spifi.ug 39. 
The click 38 and its spring 39 are mounted in a 
removable plug 4{) threaded into the extremity 
of the housing  g. 
The oscillations of the lever arm 30 are trans- 
mitted to the ratchet gear 3 by means of a gen- 
erally circular rocking ratchet pawl 4 mouned 
in a cylindrical pawl cavity 5 in the arm .0. A 
pawl pin 42 extends concentrically hrough the 
cavity 5§ and through the pawl | to retain the 
latter in its cavity. 
The rocking pawl 4| is provided with front and 
rear faces defining parallel chords of its circular 
periphery. The front face is Provided with a 
.right-hand teoth 43 at one side and a left-hand 
tooth 44 ai the other side. The pawl 4 and the 
pin 42 are so positioned that the teeth g3 and 44 
can be alternately brought fl]to engagement with 
the notches between the ratchet teeth 3] by sim- 
.ply swinging the pawl back s, nd forth. 
The pawl may be swung by means of a re- 
versing post $ having a foot portion g9 which 
is attached to the top oÏ the pawl g by means 
of suitable attachment screws . A pawl-re- 
versing lever 5| projects from the post 48 by 
mens of which it may be rotated. 
The rear face of the ratchet pawl 4| is pro- 
vided with a central holding tooth-4 having 
equal and oppositely-inclined sides. A spring- 
actuated holding plunger 45 is constantly urged 
against the rear face of the pawl 41 and against 
the sides of the teoth g5 by means of a plunger 
sPring 47. 
Let us assume that the improved socket wrench 
extension device bas been inserted through the 
side door of a diesel engine crank case and is 
resting upon the lower edge of the door opening, 
.with the wrench socket 3- extending upwardly 
about a main bearing nut, and that it is desired 
to tighten the said nut. The reversing lever  
is swung to the right, causing the plunger g to 
snap over the holding tooth 4 and against the 
.left side thereof, as shown in Fig. 4. This brings 
the right-hand tooth 3 into contact with the 
.ratchet teeth 37. A turning bai" or actuating 
.lever is now inserted in the wrench socket | and 
swung back and forth, the actuating arc being 
limited by the position oÏ the stop pins 23. The 
drive pinion 24 osciilates one extremity of the 
intermediate geai" 25. The other extremity of the 
latter wfll oscfllate the free extremity of the actu- 
ating lever arm 39. As this arm moves clock- 
wise, the pawl | wi!l be carried with it and wilt 
.tend te rotate clockwise about, the pin , causing 
the tooth 3 to climb and snap over the teeth 37. 
As the tooth 43 climbs the teeth of the ratchet 
gear, the holding tooth acts against the plunger 
 and compresses the spring . The click 3 

prevents the ratchet wheel from rotating with 
the return movement of the pawl. 
As the actuating arm  swings counter-clock- 
wise, the pawl g| tends to rotate in the same 
5 direction about the pin . and faces the tooth 
3 into the notch between the teeth 37 so as to 
force the ratchet gear 34 to the right, causing 
the ctick 38 to ride over the ratchet teeth. The 
rotation of the ratchet gear 3 is transmitted 
l0 through the splines  to the nut socket -, and 
ïrom thence to the nut in place therein. 
To unscrew the nut, it is only necessary to 
swing the reversing lever  fo the left to place 
the teft-hand tooth 44 in contact with the teeth 
!5 47 and fo place the holding plunger 45 on the 
opposite side of the central holding tooth 4. 
It will be noted that a multiplied terque is 
obtained proportional to the difference in pitch 
radius between the drive pinion 2g and the actu- 
20 ating lever arm 30. The stop pins 23 are so posi- 
tioned that the arc of movement of the inter- 
mediate gear 2 will be limited to the confines 
ofthe housing |8. Dowel pins 4 are provided 
in the housing | which enter receiving openings 
25 in the cover plate | to facilitate the positioning 
of the latter over the various shafts in the 
housing | . 
The socket shaft 3 can be simply lifted from 
place and replaced by others to suit the particu- 
0 lar nuts being worked upon. 
It is desired to call attention to the fact that 
the pawl 4 is generally circular and that it fits 
snugly into the cylindrical socket 5 so that the 
reactive thrust of the pawl is absorbed by the 
35 wall of the socket , and hot by the pin 42. 
Therefore, much greater stresses can be sustained 
than would be accommodated by the cross-sec- 
tion of the pin 42. 
While a specific form of the improvement bas 
40 been described and illustrated herin,itis to be 
understood that the same may be ivariéd, within 
the scope of the appended claires, wïthout de- 
parting from the spirit of the invention. 
I-Iaving thus described the invention, what is 
5 claimed and desired secured by Letters Patent is: 
1. An extension wrench device comprising: an 
elongated housing; a power shaït provided with a 
wrench-receiving socket mounted in thë outer ex- 
tremity of said housing; a wrench shaft provided 
5o with a nut-receiving socket mounted in the inner 
extremity of said housing; a toothed drive pinion 
fixedly mounted on said power shaft; a lever 
arm of greater length than width rotatably 
mounted on said wrench shaft and projecting to 
55 one side only of the latter; an inermediate gear 
positioned between said pinion and the free ex- 
tremity of said lever arm within said housing and 
in mesh with said drive pinion; teeth on the free 
extremity of said lever arm in mesh with said in- 
60 termediate gear so that oscillation of said power 
shaft will be transmitted through said interme- 
diate gear to said lever arm; and means trans- 
mitting the oscillation of said lever arm to said 
wrench shaft. 
65 2. An extension wrench device comprising: an 
elongated housing; a power shaft provided with 
a wrench-receiving socket mounted in the outre" 
extremity of said housing; a wrench shaft pro- 
vided with a nut-receiving socket mounted in the 
7o inner extremity of said housing; a toothed drive 
pinion fixedly mounted on said power shaft; a 
lever arm of greater .length than width rotatably 
mounted on said wrench shaft and projecting to 
one side only of the latter; an intermediate geai" 
 positioned between said pinion and the free ex- 



tremity  ssoE Iever, a withi sid housing 
and iL mesh with said dr,.ve, pion; teeth, o the 
oe mty of said leur m in mé with 
s.M iteiate gear so . eillatie ò: id 
we t wfll be td tug  
edi g.ear  sd levez m a ra, r 
xeon..id wrench shaft; anoE a rat. awl 
mon i an openg farme in id lever 
a aacent sd ratchet gea and acting 
against said tche gr to anmit the oscil- 
latin.  said ler a  rotation of 
.  lon wz. e com: an 
elongated hoing of grear leth than width; 
a wer shaft proded with a wrench-receiving 
socket mounted in the outer extremity of said 
houslng; a Wrench shaft provided with a nut- 
receiving socket mounted in the inner extremity 
of sald housing; a othed drive pion fixedly 
mound on sald power shaft; a lever arm of 
ear length than width rotatably mound on 
said wrench shaft and projecting to one side 
only of th e latter; an intermediate gear posi- 
tioned beeen sald plon and the free extrem- 
lty of said lever a thin said housing and in 
mesh with sald drive pion; teeth on the free 
extremity of said lever arm in mesh with said in- 
rmeate gear so that oscillation of said power 
shaft will be transmltted through sd inrme- 
OEate gear  sald lever arm; a ratchet gear 
aed on sald ench shMt; a rahet pawl 
mounted in an opening formed in said lever 
arm aacent sald ratchet gear and acting 
agaimt sald ratchet gear to transmit the oscilla- 
tion of said lever arm into rotation of said 
wrench shaft, the width of said hoing acting to 
limlt the arc of movement of said lever arm fo 
less than 360% 
4. An extemion wrench device comprising: an 
elongated h0using of greater length than width; 
a wer shaft provlded with a wrench-receiving 
socket mounted in the outer extremity of said 
housing; a wrench shaft provided with a nut- 
receing socket mounted in the inner extremity 
of said housl; a toothed drive pinion flxeoEy 
mound on said power shaft; a lever arm of 
greater lenh than dth rotably mounted on 
said wrench shaft and projecting  one side 
only of the latter; an intermediate gear posi- 
tioned,between said pinlon and the free extremity 
of said lever arm within said housing and in 
mesh wlth said drlve pinlon; teeth on the free ex- 
tremity of sald lever arm in mesh with said in- 
ediate gear so that oscillation of said power 
shaft will be transmitted through said interme- 
diate gear to said lever a; a rahet gear 
axed on said wrench shMt; a ratchet pawl ro- 
tatably mounted in said lever arm and engaging 
said rahét gear to trammit movement from 
said lever a  sd wrench shaft, said inter- 
mediate gear having a grear length than width 
so as  correspond  the shape of the elongated 
houslng, the wldth of said housing listing the 
arc of rotation of said tnrmedia gear  less 
than 360 *. 
5.  extemion wrench device comprising: an 
elongated,housing of greater length than width; 
a wer shaft provided th a wrench-receiving 
socket mounted in the outer extrety of said 
housing, a wrench shaft provlded with a nut- 
receiving socket mound in the inner extremity 
0f said h6using; a othed dflve pion flxey 
mounted pn Sald power shaft; a lever arm of 
çar lenh an width rotatably moun on 
said wrench shot and projecting  Oné side 

onto 1,- later.; an nteediae. 
housg in»te d eeh sh.a, a id 
e.. h a relti,el 
st, nermee r o gate 
 :h wIdh mou   item sha, 
the segments of sald r exdig, i 0ppos 
aliRn efio the e pon being in mesh 
with one, « 8 s.; eeth on the free ex- 
trety of sai lever arm in mh wlth the other 
tO of sald seet 8 that Oon. of said power 
shot. will be transtd tough said!ntee- 
da ger o i ver arm; an. eg  mea 
mounted on sald lever a 
ratet gear in consequence of the oscillation of 
15 sald lever arms, the width of sd housing being 
inscient to allow complete rotation of said in- 
teedla gear. 
6.  extension wrench device comprising: an 
elongated houslng of eater lenh than width; 
20 a power shaft provided with a ench-receiving 
socket mounted in the outer extremity of said 
houslng; a wrench shaft proded with a nut- 
receiving socket mounted in the inner extrety 
of said houslng; a toothed drive pinlon edly 
2 mound on said power shaft; an intee- 
diate shaft in sald housing; an intermediate gear 
of eater lenh than width rotably moted 
on said intermedlate shaft in mesh, at one ex- 
.trety with said drive gear; an elongated lever 
0 
arm; eeth in one extremlty of said lever arm in 
mesh with the opposite extrety of said inter- 
media gear; a shaf openg in the other ex- 
trety of said lever arm axlally parallel  sald 
drlve and inteediate shafts, the latr ex- 
35 tremity of the lever arm being slotted in a plane 
at ght angles to the as of said shaft openg; 
a wrench shaft passing through and rotatable 
within said opening; a raheç gear keyed on 
40 ,said wrench shaft withln the slot in said lever 
arm; means joumalng said wrench shaft in 
sald housing; and rahet means mounted on said 
lever arm and enga said rahet gear  ro- 
tate the latter in consequence of oscillation of 
, said lever arm the width of said housing belng 
. inscient to allow complete rotation of said in- 
teedlate gear and said lever arm. 
?.  extension wrench device comprising: an 
elongated, relatively fiat housing; a hollow power 
shaf oualled in said housing and extending 
therethrough adjacent one extremity of the lat- 
ter and at righ angles to the plane thereof; 
means on said power shaft limiting the rotation 
thereof to a predetermined arc; a toothed dve 
pion axed on said power shaft withln said 
housing; an intermediate, oPposed, double-seg- 
ment ge,r rotatably mounted in said housing 
with one seent in mesh with said drive pinion; 
a wrench socket shaft rotatably mounted in, and 
extending throh, said hoing adacen the 
other extremity thereof; a rahet gear axed on 
sald wrench socket shaft wiin said housing; an 
actuating lever, one extremity of said lever belng 
blfurcated to receive said rahet gear, and being 
hingedly coected with said socket shaft 0n 
both sides of sald ratchet gear, the other extrem- 
ity of said lever arm being in mesh with the other 
seent of said double-seent gear; double- 
acting, peripheral rahet teeth on said rahet 
gear; a reversible rahet pawl mound in, and 
movable wlth, said actuating lever and conct- 
ing said teeth; and pawl-reverslng mea mount- 
ed on sai pawl and exnding  the exterior of 
sald housing. 
. . 8. An extension wrench de,ce  described In 
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7 
claire 7 in which the wrench socket shaft is 
axially withdrawable from the ratchet gear for 
interchange purposes, and having means for slid- 
able engagement between said socket shaft and 
said ratchet gear for communicating the rotation 5 
of the latter to the former. 
EDWARD THORNE ABLE. 
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